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Pharmacognostical Studies on the Folk Medicine 
“Folium Trachycarpi” 
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Anatomical and chemical features of the leaves of two species of the genus Trachycarpus, i. e., T. 
fortunei and T. wagnerianus were examined and compared with those of crude drug market samples 
called “Folium Trachycarpi” . (A) We described anatomical characteristics of the leaves of T. 

fortunei and T. wagnerianus. (B) From the polar fraction of methanolic extract of “Folium Trachycarpi”, 
one new compound, drummondol-9-O-glucoside (1), five flavonoids (2), (3), (4), (5), (6) and saponin 
(7a) were obtained. The structures of these compounds were determined as scolymoside (2), 
glucoluteolin (3), chrysoeriol-7-O-rutinoside (4), tricin-7-O-rutinoside (5), apigenin-7-O-rutinoside (6) 
and proto-Pb (7a), respectively, by spectroscopic methods (Fig. 2). (C) The leaves of T. fortunei and T. 
wagnerianus, and commercial “Shuroyo” showed similar features in anatomical and chemical character¬ 
istics. These findings suggest that commercial “Shuroyo” is identified as the leaves of T. fortunei and/or 
T. wagnerianus, and that leaves of these two species are able to be used equally as “Shuroyo”. 
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$ b K , iftiiiM ft t> n v h / 5 7 
(HPLC) © T, IPgpp© '> ^ n RU 

n ©^, rfaiifpn L <D7 7 tf's L tz 

©7:flx"c=rlL -5. 

*m±:£Sc 

1. : «F^{£fflL7cMf4©E«£ 

Table 1 

feO&ffl©*:. MSL^miip a p nSMStl 

«Tn a p7:<fc o tz. 

2. ft|fc£& : OJftBtig 
<fctflWfti§&&ftLfc. ^a n n©l*!^liia©ll 

t©, #Mf4©lf»r 

Wfc <£ ^'T® ® L tz. 

n tz. 

£, 5©ff£«ggftM 
Ttfl-7^ 7 n7 -*-£ffl©T$|£Lfc. 
2 )HPLC##t B^4©$ft4L^100mg £IEi®fcff 
ML, 70%7 7 7 -;l/£fln*.T10ml £ 

ffift/&£7 ©TV© 
7^^^-T'5iiL, — HPLC Jc&AL 

tz. ftm* mi4L7#3 0m\ 


©//'©-7-©®ftfit£ffl©/';:. 

3) TLC 5>4Jt l^l4©^^J500mg £ 7 7 7 - JV 
2 ml T'ffift L, TLC 7° U- h K X ^7 

fl m&mmmLtz. 

3 . gg : 1) HPLC 54lir # © 7° : 

LC - 10AD (SHIMADZU), UV tfc ft §g : SPD - 
10AV (SHIMADZU) ^{±li^^ 350 nm, T y f 7 " 
U — 7 — : chromatocoder 11 (SIC), T y / jc 7 
7 - : SIL-10A (SHIMADZU), ts 7 A : YMC 
packed colu m n A-312 (6mm i. d. X 150mm), ts 7 
A'/m^ : 40 °C» : 0.1 % phosphoric acid/" 

[H 2 0-CH 3 CN-THF (80 : 5 : 15)] , Mil : 1.0m 
\/ min. 

2) TLC fttff BISU : Kieselgel 60 F 254 1? $ 0.25 
mm (Merck), : CHCl 3 -Me0H-H 2 0 

(6:4: 1), &ft : UV (M^254nm) MM, ft 
tz Ehrlich L fc. 

£ tfrt«ra0m« ft 

y ^ p ts J; U' h 7 V *. n ©^©^M^Hfc J: xS 
1*1 ^ If is it M & 64 K £!. T © L & D T- * o tz 

(Fig. 1). 


Table 1. Sources of “Shuroyo” materials. 


Materials Localities 


(1) Trachycarpus fortunei 

1) No. 11777 Cult. Ami, Ibaraki Pref. : 1991-7-8. 

2) No. 11778 Cult. Tuchiura, Ibaraki Pref. : 1991-7-8. 

3) No. 11779 Cult. Ushiku, Ibaraki Pref. : 1991-7-8. 

4) No. 11780 Cult. Tuchiura, Ibaraki Pref. : 1991-7-8. 


5) Cult. Ryugasaki, Ibaraki Pref. : 1993-7-12. 

(2) T. wagnerianus 

1) No. 11781 Cult. Ushiku, Ibaraki Pref. : 1991-7-8, 1993-7-19. 

2) No. 11782 Cult. Tuchiura, Ibaraki Pref. : 1991-7-8. 

3) No. 11784 Cult. Tuchiura, Ibaraki Pref. : 1991-7-10. 

(3) Commercial “Shuroyo” (fctffflU) 


1) No. 

11726 

ftffl 


1991-3-25. 

2) No. 

11975 

fei/Si 

1 R1DY1G06A 

1991-11-1. 

3) No. 

11978 

7 7 7” 

UMGNS 

1991-11-1. 

4) No. 

12193 

2DK20-3 

1992-4-24. 

5) No. 

12450 

2GK23 

1992-7-24. 
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v n □ Trachycarpus fortunei (Hook.) H. Wendl. 

nmm m 

£40~80cm T ab £. li@R K U Mfr 

«£Jl^Tl§1.5-5cm, mJxt £. 

< 2§s L, t> ©;(b'^H\ H# 

teM® i ab *9, fife b 

r«fe£Mife ±®ttRRtgT', 

TmimmirMBtfiz. 

jiii&, m miaii, 

tUZ). ? f- ? v © J? $ te±®T 1.3 
—2.8 f± m, T®T'2.0-3.3/zmTab&. 

i*iEm Mm, 

©»T', ±®fc J; tfT® i 5 - 

13/m, ^iimS5 ~13/zmT2b£. ±®fei 

^r®^ft® 3 ~3o mvmwmw&fr s> & * « 
mmmtibnz. mmmimm, ftvm, ^ 

MJ&TU 5-15/zm Tab £. ^©Rtmi-2 

rm &»iiEm m 

JjM, T£©R{im2-3Jl©fi 

Jfc tfRJft ^ftft'M^^H23M8//m. g? 
fJ^®S8-18/zmT3b£. '^11^111^^7-9 

js©h«^ b l 

mT'MSl3-33/zrn, MSl0~28/zm Tafe 
mwmmnMffiiz&tti, *&i*m 
ffi$L&z>'tlZ>. f(i/'£RJM&i'> Ll± 

^mT'MS3 —33/zm, MS 3 —30/zm Tab £. 

Itli, ^ a© 

d b tX, -^-TO^f5 5 /Z m Jbl® 

-cfc*. fe Tffi^ffi©^H»iT®^ 

^©IbBS 8 -10Atm ©TT 
5R #*'§§ & b tx -2). 

H®m : S£»iMmT':MSl8~73/zm, 
MU 5 -20/zm Tab -2>. %Jl it /£R^T 2 {@© Si] 
iBJ3^'tg^£ ft£. 1 mm 2 fc>tz 257—295{@ © 
M?L ^'§§ 26 b tx tz. (Table 2). 


b 0 v a □ T. wagnerianus Becc. 

£25—60cm T £> ■£. gilt 

(i,M^T'lp§1.5~4cm, Rtfhfe §Rt©5fcte'$l 


< 2§fe b ft I \ ^#ii®® 

£ f9, £fe, b'Mlfe 

£Mt£. lI(Wi<, ±®ifeBT, T® 

tt^LT^ift*. lffi©»ifii;®?i 

Rnftfitia ^1^0® : f- £ b T'UfctX 

izimom&frbftt), mix, m mmm, 

IMIi ft 3. ? ^ V v ©i¥ $ te_t®T2.5 

-3.8/zm, T®T'2.5-5.0/zmTab'5. 

te®m Mm, 

©IfflJjST', IBgKillSliMJlRlS 8-15/zm, 
^mS5-13/zrnT2b6, 
it^®^5-l5/zm, ^iimS5-15/zm tfe 
s. ±®*<kc;Tffi^S#i£{- 3 ~30{@©iMtfffl 
b fa *o tl £. 

ft'RJ® ^S^S5~15/imT'*5. ^©R 

#Jti i~2l©ilffi^btj:aTRt, 

®m Mm tffTO-C&5. TOOF*3§J«2 
~ 3 l©fl|^BJ^^ b ti 

aim R'R^, ^^^T'KI^®|118~48 /z 
m, ^miHO-18/zm-e*^. 

7-9 H©m*^ b 4' 0, « R R^ © 

t {i^^ff^f'MHl5~43/zm, ®|?13—35/zm ~C 

& 6 . mmmmmmm&tti, 

itiz. 

^ L tt^MM'CMU 5 —38/z m, M^3~33/zm 

->a7i*;V'>7A© 
b tl, 5 /zmJiRF 

Trab^. m TffiiRMfioliiiiTffii 

^©PhK-S 8 -10/zm (D^r4 
^'J b tx §. 

^®II : ^*«Mmt?MtI15~65/zm, 
MS 5 -23 n m -e ab £. tl?L (i ff RBT' 2 {i© gij 
tx6. 1 mm 2 ^> 7c 0 258-313j@© 
xl?L ^'1$ 26 b tl tz. (Table 2). 

mjmmtn, &u 5~20mm, 

MS 3 —5 mm. ®®M^T', 

b'/i^^fe^M^ - •?>. ^7^t^© © tj'a 

ttXTX^. 

ftmmm m : two 
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Table 2. Anatomical characteristics of Trachycarpus fortunei and T. wagnerianus 



T. fortunei 

T.wagnerianus 

Transverse section 

Thickness of cuticule (upper side) ( fi m) 

1.3-2.8 

2.5-3.8 

(lower side) ( fl m) 

2.0-3.3 

2.5-5.0 

Diameter of epidermal cells 

(upper side) f radial ( fl m) 

5-13 

8-15 

^ tangential (/i m) 

5-13 

5-13 

(lower side) f radial ( fl m) 

5-13 

5-15 

*■ tangential (|im) 

5-13 

5-15 

Diameter of palisade parenchyma cells 

f radial (/im) 

23-48 

18-48 

*■ tangential (fl m) 

8-18 

10-18 

Diameter of spongy parenchyma cells 

f long (/im) 

13-33 

15-43 

*■ short (/im) 

10-28 

13-35 

Cells number of fibre bundles 

3-30 

3-30 

Diameter of fibre cells 

5-15 

5-15 

Diameter of guard cells f radial (ft m) 

18-25 

15-25 

*• tangential ( fl m) 

13-23 

13-20 

Diameter of tracheids f long (/an) 

3-33 

5-38 

*■ short (/im) 

3-30 

3-33 

Diameter of sieve tubes f long (//m) 

3-18 

3-15 

^ short (/im) 

3-13 

3-13 

Diameter of crystal ( fl m) 

- 5 

- 5 

Diameter of silicas ( fl m) 

8-10 

8-10 

Surface of lower side leaf epidermis 



Diameter of epidermal cells f long (fim) 

18-73 

15-65 

^ short (fl m) 

5-20 

5-23 

Number of stomata (1 mm 2 ) 

257-295 

258-313 


T&6. 1 jg©^$( 

HlKfc m WllftS, 

U 3. ? *9 b©)¥£ te±ffiT'2.0~3.3jtm, T 
ffitl.3~3.0/nntW, S 

5~10/nntil9, TffiS^iSfflflS 5 

~13#m, JtSfc 

•k 3 ~30M©S$I*^ b ft 5 

i$£imia6bft£. £Pm 

5~i5iimr'&6. 1~ 


2®©^M^bft£T^T\ 

T^©rtfi'j^2~3n© 

avm, !i™, 

[S]|£l0~18/zmT:'<fe£. ^1^1^^7-911© 

§£*^bft<9, 

T'MS20~38^m, Mgl5~35/m Tr& S. ftW 

5 —45/zm, MS 3 ~43 /on TT'k> <5. 

LTli, A© 

^P-Erefe <=k (7' fik hb ^^s§© b kl, tiS 5: fl m J0( _ F 




ttz, ©SEISMS 

£©8 ~ 10/zm © 
f ij i6 b ft -5. 

^118-65/zm, 

$gg5 ~ 2 o/tmt'iis, nai & avm-z 2 f@ © sij 

lmm 2 ^; i9^270M®xl?L 

^1^26 bfl tz. 

rMOSJ ESc#©*£^ 

+ U' h £ *J *. n {Co^Tfiff^flTfe *9, '>^- n 
© If ^ b 7 7 y @S ft ff © scolymoside (2), 
glucoluteolin (3), if +° — 7 © proto -Pb (7a), 
methyl proto-Pb, h v 5 ^. n ©TH^ b scolymoside 
(2), glucoluteolin (3), methyl proto - Pb, 
pseudoproto-Pb £ flT l ' -5 (Hirai et al. 

1984, 1986). 4®, fr£:^mi#n a n© TOFI^J 
L /cfigjl:, IJ£)cQ / fb'n$5© scolymoside 
(2), glucoluteolin (3), chrysoeriol-7-O-rutinoside 
(4), tricin-7-O-rutinoside (5), apigenin-7-O-rutinoside 
(6),proto-Pb (7a) t^K, frlST + ^ yIbftlf 
£#81 16Ct § 7c (Fig. 2). 

MHj * 5711 

rf!iin a p© 10Kg £ 7 ^ 7 - A 36 £ T* 

2 \E\mmm&L, 7 -^x + x764 g (jk^ 

7.6%) &f§fc. x + X©—g(5 (409 g) ^7^7- 
7 + h 7 4o + y^iJOT.T'/g 
i$p|35f £ £fcSx pR5f^:5f 7c. £ b {Cfjf 

M7K4Jn^T2@{c4'IIL, TJi^'/SliLfcItfc 
7"^/-7i If L 7 c. 

77A)D7h^77i-l5J; 7/575X HPLC 

^{Cj; 0 L, tKH^ b{k4tl 1 4 

403mg (iK^0.007%), 7'4 7 - b{t4tl 

2 4647mg (JR^O.012%), |b4tl3 4l62mg 
(W0.003%), fcfcffiSB#** b{k4t)4 4ll2mg 
(1K^0.0015%), Ik4tl5 420mg 0R^O.OOO3%), 
44tl 6 4l29mg (IK^0.0015%), {h4tl 7 £ 
465mg (IR^0.007%) #ML7c. 

m%sr- 9 

h 77 (IR) fctB *270-30^ 

(B£$smm h a 

(UY) tiSyZU-3200 g|25f)t)^§f (B*M 


ffflf), MmX^7h77 (MS) ti CONCEPT 1H 

(KRATOS), a ] D ) it DIP-360 MM 

If (B^M), Mh (NMR) 

it BRUCKER AM500 L 7c. 7k To, 

NMR fiTMS £|*|gMi*pA; U IB^(f^©l2-^ 
{C J: o 7c. s: singlet, d: doublet, dd: double doublet, 
t: triplet. 

5.1 1-epoxy-6,9-dihydroxy-7-megastigmen-3-one 9-0 
-glucoside (1) 

white amorphous powder. [ a ] d , —6 .1° (c = 
0.51, MeOH).IR yL B 1 cm" 1 : 3424, 2968, 2928, 
2880, 1712, 1452, 1410, 1378, 1244, 1196, 1154, 
1076, 1034. H-NMR(CD 3 OD) <5: 0.99 (3H,s, 
12-H), 1.17 (3H,s, 13-H), 1.33 (3H, d, 7=6.3 
Hz, 10-H), 2.35 (1H, dd, 7=18.0, 2.5 Hz, 2-H), 
2.41 (1H, dd, 7=17.8, 2.5 Hz, 4-H), 2.72 (lH,dd, 
7=18.0, 2.8 HZ, 2-H) ,2.73 (lH,d, 7=6.3 Hz, 
4-H), 3.19 (1H, dd, 7=9.2, 7.8 Hz, Glc 2-H), 
3.64 (1H, d, 7=7.6 Hz, 11-H), 3.85 (lH,dd, 7 
= 11.5, 1.6Hz, Glc6-H), 3.91 (lH,dd, 7=7.6, 
2.8 Hz, 11-H), 4.36 (lH,d, 7=7.8 Hz, Glc 1-H), 
4.46(1H, qdd, 7=6.2, 6.3, 0.8 Hz, 9-H), 6.11 (1H, 
dd, 7=15.4, 0.8 Hz, 7-H), 6.22 (lH,dd, 7=15.4, 

6.3 Hz, 8-H). 13 C-NMR(CD 3 OD) 16.0 (q), 

19.1 (q), 21.4 (q), 49.2 (s), 53.2 (t), 54.0 (t), 

62.9 (t), 71.8 (d), 75.2 (d), 77.5 (d), 78.0 (d), 

78.2 (d), 78.5 (t), 82.4 (s), 87.5 (s), 102.7 (d), 

127.3 (d), 139.1 (d), 211.3 (s). FAB-MS m/z: 
403 ( [M + H] + ). HR-FAB-MS m/z: Found 
403. 19550, Calcd for C„H 31 0, (M + H) 403. 
19681. 

scolymoside (2) 

Pale yellow powder. [ a ] “, -82.4° (c = 0.58, 
DMSO). IR y “ 1 cm -1 : 3364, 2920, 1658, 1606, 
1570, 1494, 1446, 1374, 1336, 1308, 1260, 1196, 
1174, 1062, 974. UV A IT” nm (log £ ): 349 
(4.36),265 (sh, 4.27), 255 (4.31), 205 (4.62). UV 
AI OH+A1CB nm: 425, 338 (sh), 294 (sh), 273, 
210.'H-NMR (DMSO-ds) 5 : 1.09 (3H,d, 7=6.2 
Hz,Rha6-H), 3.16 (lH,dd, 7=9.2, 4.6Hz), 3.20 
(1H, dd, 7=8.8, 4.6Hz), 3.44 (lH,dd, 7=9.3, 

6.2 Hz), 3.48 (1H, dd, 7=11.1, 6.1 Hz, Glc 6-H), 
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R= H : drummondol 
R= glc : 1 


Rha OH H : 2 
- OH H : 3 
Rha OMe H : 4 
Rha OMe OMe : 5. 
Rha H H : 6. 



i 


Rha 

Fig. 2. Structure of Chemical Constituents in Commercial “Shuroyo”. 


3.61 (1H,dd, 7=9.7, 6.4Hz), 3.68 (lH,brs), 
3.87 (1H, d, 7= 11.1 Hz, Glc 6-H), 4.47 (lH,d, 7 
= 4.7Hz), 4.57 (1H,d, 7= 1.2Hz,Rha 1-H), 4.62 
(1H, d, 7=3.8 Hz), 4.68 (lH,d, 7=5.3 Hz), 5.08 
(1H, d, 7=7.4 Hz, Glc 1-H), 5.18 (lH,d, 7=4.3 
Hz), 5.20 (1H, d, 7=5.3 Hz), 5.43 (lH,d, 7=4.6 
Hz), 6.47 (1H,d, 7=2.2Hz, 8-H), 6.74 (lH,s, 
3-H), 6.75 (1H, d, 7=2.2 Hz, 6-H), 6.93 (lH,d, 


7= 8.3 Hz, 5 -H), 7.43 (lH,d, 7=2.3 Hz, 2, - 
H), 7.45 (1H, dd, 7=8.3, 2.3 Hz, 6, -H), 9.39 
(1H, s, 3, - OH or 4, -OH), 9.93 (lH,s, 3, -OH 
or 4, -OH), 12.98 (lH,s, 5-OH). 13 C - NMR 
(DMSO-de) (5: 17.7 (q), 66.0 (t), 68.2 (d), 

69.5 (d), 70.2 (d), 70.7 (d), 72.0 (d), 73.0 (d), 

75.5 (d), 76.2 (d), 94.7 (d), 99.5 (d), 99.9 (d), 
100.4 (d), 103.1 (d), 105.3 (s), 113.5 (d), 116.0 




(d), 119.1 (d), 121.3 (s), 145.7 (s), 149.8 (s), 
156.8 (s), 161.2 (s), 162.8 (s), 164.5 (s), 181.8 

(s) . FAB-MS m/z: 595 ( [M + H] + ). 
Glucoluteolin (3) 

Pale yellow powder. [ a ]d\ —47.9° (c = 0.54, 
DMSO) . IR v max cm - 1 : 3452, 3136, 1658, 1610, 
1564, 1498, 1444, 1384, 1346, 1294, 1264, 1206, 
1176, 1126, 1084, 1028, 838. UV A!£? H nm(log 
£ ): 348 (4.35), 266 (sh, 4.26), 255 (4.30), 206 
(4.61). UV A ma e ? H+Alcl3 nm: 418, 296 (sh), 274, 
211. H-NMR (DMSO-ds) S: 3.74 (lH,d, 7 
= 11.1 Hz,Glc 6-H), 4.63 (lH,brs), 5.09 (lH,d, 
7=7.5 Hz, Glc 1-H), 5.40 (lH,d, 7=3.6 Hz), 6.46 
(1H, d, 7=2.2 Hz, 8-H), 6.75 (lH,s, 3-H), 6.80 
(lH,d, 7=2.2Hz, 6-H), 6.92 (lH,d, 7=8.3 Hz, 
5,-H), 7.43 (1H, d, 7=2.3 Hz, 2,-H), 7.46 (1H, 
dd, 7=8.3, 2.3 Hz, 6,-H), 9.40 (lH,s, 3,-OH or 
4,-OH), 9.98 (1H, s, 3, - OH or 4,-OH), 12.99 
(1H, s, 5-OH). 13 C-NMR(DMSO-da) d: 60.6 

(t) , 69.5 (d), 73.1 (d), 76.3 (d), 77.1 (d), 94.7 
(d), 99.5 (d), 99.9 (d), 103.1 (d), 105.3 (s), 
113.5 (d), 115.9 (d), 119.1 (d), 121.3 (s), 145.7 
(s), 149.8 (s), 156.9 (s), 161.1 (s), 162.9 (s), 
164.4 (s), 181.8 (s). FAB-MS m/z: 449 

( [M + H] + ). 
chrysoeriol-7-O-rutinoside (4) 

Pale yellow powder. IR v cm” 1 : 3384, 2908, 
1656, 1604, 1496, 1434, 1372, 1340, 1290, 1258, 
1204, 1174, 1064, 910. UV A £?a\ OH nm (log £): 346 
(4.32), 268 (4.21), 251 (4.24), 205 (4.60). UV 
A max >H+AlcI3 nm: 392, 362 (sh), 296 (sh), 274 ,265 
(sh), 206. ’H-NMR (DMSO-da) 5: 1.09 (3H, d, 
7=6.2 Hz, Rha 6-H), 3.43 (lH,dd, 7=9.3, 6.2 
Hz), 3.48 (1H, dd, 7=11.3, 6.3 Hz, Glc 6-H), 

3.61 (1H, ddd, 7=9.7, 6.3, 1.7 Hz, Glc 5-H), 3.67 
(1H, dd, 7=3.4, 1.6 Hz), 3.86 (lH,dd, 7=11.3, 
1.7 Hz, Glc 6-H), 3.91 (3H,s, 3,-OCH 3 ), 4.57 
(lH,d, 7= 1.2 Hz, Rha 1-H), 5.08 (lH,d, 7=7.4 
Hz, Glc 1-H), 6.47 (lH,d, 7=2.2 Hz, 8-H), 6.81 
(1H, d, 7=2.2 Hz, 6-H), 6.97 (lH,s, 3-H), 6.98 
(1H, d, 7=8.2 Hz, 5,-H), 7.59 (lH,d, 7=2.4 Hz, 
2,-H), 7.60 (1H,dd, 7=8.1, 2.4Hz, 6,-H). 13 C 


-NMR (DMSO-da) 5: 17.8 (q), 56.0 (q), 66.1 
(t), 68.3 (d), 69.6 (d), 70.3 (d), 70.8 (d), 72.1 
(d), 73.1 (d), 75.6 (d), 76.3 (d), 95.0 (d), 99.5 
(d), 99.9 (d), 100.5 (d), 103.5 (d), 105.4 (s), 
110.4 (d), 115.9 (d), 120.6 (d), 121.4 (s), 148.1 
(s), 150.9 (s), 156.9 (s), 161.2 (s), 162.9 (s), 

164.3 (s), 182.0 (s). FAB-MS m/z: 609 
( [M + H] + ). 

tricin-7-O-rutinoside (5) 

Pale yellow powder. IR A ™ x r cm” 1 :3336, 2900, 

1658, 1610, 1492, 1456, 1428, 1342, 1258, 1176, 
1112, 1046, 912, 832. UV A ™ e x OH nm (log £): 351 
(4.34), 269 (sh, 4.16), 247 (4.26), 208 (4.65). 
UV A ma? H + A1C13 nm: 399, 303 (sh), 275, 210.’H 
-NMR (DMSO-ds) 6 : 1.08 (3H, d, 7=6.2Hz, 
Rha 6-H), 3.42 (lH,dd, 7=9.4, 6.2 Hz), 3.48 
(1H, dd, 7=11.4, 6.3 Hz, Glc 6-H), 3.60 (lH,ddd, 
7=9.6, 6.3, 1.6 Hz, Glc 5-H), 3.64 (lH,brs), 3.84 
(1H, d, 7= 11.4 Hz, Glc 6-H), 3.90 (3HX2,s, 3, 
and 5,-OCH 3 ), 4.55 (lH,d, 7= 1.2Hz, Rha 1-H), 
5.08 (1H, d, 7=7.5 Hz, Glc 1-H), 6.48 (lH,d, 7 
= 2.1 Hz, 8-H), 6.86 (lH,d, 7=2.1 Hz, 6-H), 
7.06 (1H, s, 3-H), 7.36 (lHX2,s, 2, and 6,-H). 
13 C-NMR (DMSO-da) d: 17.7 (q), 56.3 (q)X2, 
66.0 (t), 68.2 (d), 69.5 (d), 70.2 (d), 70.7 (d), 
72.0 (d), 73.1 (d), 75.6 (d), 76.3 (d), 95.2 (d), 

99.3 (d), 99.8 (d), 100.5 (d), 103.7 (d), 104.6 
(d),X2, 105.3 (s), 120.1 (s),140.0 (s), 148.2 (s) 
X2, 156 (s),161.2 (s), 162.8 (s), 164.1 (s), 182.0 
(s). FAB-MS m/z: 639 ( [M + H] + ). 
apigenin-7-O-rutinoside (6) 

Pale yellow powder. IR A malcm' 1 : 3368, 2900, 
1656, 160.4, 1494, 1444, 1370, 1342, 1294, 1244, 
1176, 1062, 906, 832. UV A “X OH nm (log £ ): 335 
(4.29), 268 (4.24), 205 (4.53).UV A ^ e x 0H+Alcl3 nm: 
385, 347, 300, 275, 206. 1 H-NMR (DMSO-d 6 ) 
5: 1.05 (3H,d, 7=6.2 Hz, Rha 6-H), 3.44 (1H, 
dd, 7=9.3, 6.3 Hz), 3.48 (lH,dd, 7=11.2, 6.2 
Hz, Glc 6-H), 3.62 (lH,ddd, 7=9.9, 6.2, 1.6Hz, 
Glc 5-H), 3.68 (1H, dd, 7=3.3, 1.4 Hz), 3.87 
(1H, dd, 7=11.2, 1.6 Hz, Glc 6-H), 4.57 (lH,d, 7 
= 1.2Hz,Rha 1-H), 5.08 (lH,d, 7=7.4Hz,Glc 
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1-H), 6.46 (1H, d, J= 2.2 Hz, 8-H), 6.78 (lH,d, 
J= 2.2Hz, 6-H), 6.85 (lH,s, 3-H), 6.97 (1HX2, 
dd, /= 6.8, 2.0 Hz,2 and 6 -H), 7.36 (lHX2,d, 
.7 = 6.8, 2.0 Hz, 3 and 5 -H), 12.96 (lH,brs, 
5-OH). 13 C-NMR (DMSO-dfi) <5: 17.7 (q), 66.0 
(t), 68.3 (d), 69.5 (d), 70.3 (d), 70.7 (d), 72.0 
(d), 73.0 (d), 75.6 (d), 76.2 (d), 94.7 (d), 99.5 
(d), 99.9 (d), 100.5 (d), 103.1 (d), 105.3 (d), 
116.0 (d) X2, 121.0 (s), 128.5 (d)X2, 156.9 (s), 
161.1 (s), 161.2 (s), 162.8 (s), 164.3 (s), 181.9 

(s) .FAB-MS ra/z: 579( [M + H] + ). 

7a Off# 

^t!7^j65mg^f|M7j<3ml(C^b, TLC 
L tl & b 80 ° C © 7k ± 7' ^ 4 5 7) Pel L 

tz. %(DttW± 7a 
,^63mg 

3-0-L-rhamnosy 1 - ( 1 -*■ < 4) -L-rhamnosy 1 -(1 —^ 4) - 
[L-rhamnosyl-(l -» 2)]-D-glucosyl-furost-5-ene-3, 
22, 26-triol 26-0-D-glucoside (7a) 

White amorphous powder, [a] d,-92.4° (c = 0.55, 
Pyridine). 1R v malcrn -1 : 3412, 2932, 1658, 1458, 
1384, 1130, 1042, 982, 910, 836, 802. 1 H-NMR 
(C 5 D 5 N) 6 : 0.90 (3H,s), 0.99, (3H, d, J= 6.5 
Hz), 1.06 (3H,s), 1.34 (3H, d, J=6.9Hz), 1.58 
(3H,d, J=5.8 Hz), 1.59 (3H, d, J=5.7Hz), 1.76 
(3H,d, J=6.0Hz), 4.49 (3H, dd, .7=9.0, 3.0 Hz), 
4.62 (3H, dd, .7=9.3, 2.8 Hz), 4.80 (3H, d, J= 7.8 
Hz), 4.84 (1H, brs), 4.88 (lH,brs), 4.95 (3H, d, 
,7=6.6 Hz), 5.32 (lH,brs), 5.81 (1H), 6.25 
(1H), 6.37 (1H), 13 C-NMR(C 5 D 5 N) <5 : 16.4 
(q), 16.5 (q), 17.5 (q), 18.4 (q), 18.6 (q), 18.9 
(q), 19.4 (q), 21.1 (t), 28.4 (t), 30.2 (t), 31.7 
(d), 32.4 (t), 32.5 (t), 34.3 (d), 37.2 (s), 37.2 

(t) , 37.5 (t), 39.0 (t), 40.0 (t), 40.7 (d), 40.8 

(s), 50.4 (d), 56.6 (d), 61.3 (t), 62.8 (t), 63.8 

(d), 68.4 (d), 69.5 (d)X2, 70.4 (d), 71.7 (d), 
72.5(d), 72.6 (d), 72.6 (d), 72.9 (d), 73.2 (d), 
74.0 (d), 74.1 (d), 75.2 (d), 75.3 (t), 77.0 (d), 

77.7 (d), 77.9 (d), 78.0 (d), 78.2 (d), 78.4 (d), 

78.6 (d), 80.4 (d), 81.1 (d), 100.4 (d), 102.1 
(d), 102.2 (d), 103.2 (d), 104.9 (d), 110.7 (s), 
121.8 (d), 140.8 (s). FAB-MS m/z : 1217 


([M + Na] + ). 

it'h’fy] 2 , 3 b Xtf iC IR, UV, 1 H- 

NMR, 13 C-NMR U <b" © r- 7 t — Sfc L 

itciffl] 2 £ scolymoside, 3 £ 

glucoluteolin t fn]^ L tz (Fig. 2). 

5, 6 b XS K IR, UV & b 

7 7 ©EfH^<b$tl, 13 C-NMR ©Jrbfx 
\Z Jz 0 , {hat) 4 4r chrysoeriol-7-0-rutinoside, it 
a % 5 4r tricin-7-0-rutinoside, ft 1=3 6 ^ 

apigenin-7-O-rutinoside £ |l]/f: L tz (Fig. 2). 

7 «fc o U 

T'bMb£tJ7a fC, X 7 X - AgtT (i jb^t)7b 
<b^t/7a©a§5T-^^ 

'fb£t)7ate 13 C-NMR^b7xn^ K 
Elift t JIaE: £ tl, 7 i tl 71/ 7 7 b <b —* 

L tz C t b proto-Pb {= 3-0-L-rhamnosyl-( 1 
-^■4) -L-rhamnosyl- (1 -»4) - [L-rhamnosyl- (1-^2)] 
-D-glucosyl-furost-5-ene-3, 22, 26-triol 26-0-D- 
glucoside} (Fig. 2). proto-Pb (7a) 

7 7 -;F'^^T'22{i©7MS^'^ b * 

‘bUt^L, methyl proto-Pb u i 

(Hirai et al. 1984, 1986) . C © C 
<b fr b, jb^t)7b methyl proto-Pb t if ^ $ tl 
£ (Fig. 2). 

{b£^ 1 itTkf;: x 7 x - $3 

M4©&£&Sfe©f&7k<b Lx%btitz. it&ty] 1 
bieUf^i#^ btl/c. , 3 c- 
NMR(a9, 7/'j3y^|i^il3®i^ti: 
<E> <b tO|)f £ tl, 211.3ppm \Z t) 71/ rK — 7F, 
139.1ppm to J; 0127.3ppm 

7 7"9- 7febtlb. £ tz, 87.5ppm, 82.4 
ppm, 77.5ppm, 78.5ppm KMM t Ip^ L tzpZM 
<b#x. bti£ btitzfr, 

5)^1^ b it 3 & C <b ^TFUjt £ 

tl, TtbP ~ X JFfmrr <bff5li$ tl/i. 

{b£tl 1 ©IHTO ft, 13 C-NMR © 7- 5 77 JF 7 
7 b^b7";l/n — 7. cbtlJlT^ tl, 7" ;l/ r? - 7 © 1 
7° n b 7 cb 7 7" 'J =? 7 © 9 {4© 7° n b 7 © [H} 
{C NOE «ii| tstltzZ-tfr b, M© 1 fi©7K^ 
SS5t7'7 7"'J 3 7cb^t6 bll§. 

$ b td , H - H COSY, C - H COSY, HMBC, 
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mm 


«7 ^ 2 n 




W> 70 


NOESY H® 2D-NMR id «fc V) , {t^^J 1 ©If it 

^5,11-epoxy-6,9-dihydroxy-7-megastigmen-3-one 9- 
O-glucoside £ 2&/i! L (Fig. 2). 

drummondol Sesbania drummondii (Rydb.) 
Cory (Leguminose) © H-p ^ b -^jlt £ tl T © -5 &, 
WMW K -? © T ©fg^ (iM b ti ©. 

4' fc, Hi 7 ju© 7° n h y £ 2 life <fc 

4 {*© 7° n h y©f|t NOE 
b, ^M©4i#;tiia(iFig. 2 L < (i 7 7" 9 
7 VcfcftCDX-i- yf ^“7— £#;£ btl£>. 


i> a o J; h 7 a o © H§, rfJ^no D 
ICO ©T, Lit 5 @© 7 7 *' YiSUf^ 

©—^tJT^HPLC'Elf^fc (Table3). tit, 
TLC of;. 

IS^fc <!:#%& 

ctitvit, £J;O i '$ICOT9'e&3 

7 j. d Trachycarpus fortunei (Hook.) H. Wendl. 
£ h 7 7 a o 71 wagnerianus Becc. ©t4t^4o © 
T©#^km£/v£'MbtlteV\ ^©HSlci; 

f¥$E^£fiffK ; £‘l4l-5 i2 <bfa~C c$ tz. 


Table 3. Contents (%') of Flavonoids in Trachycarpus fortunei, T. wagnerianus and Commercial “Shuroyo” (£pff4^) 


No. 

2 

3 

4 

5 

6 

(1) Trachycarpus fortunei 






1) No. 11777 

0.24 

0.06 

0.06 

0.036 

0.024 

2) No. 11778 

1.66 

0.26 

0.16 

0.078 

0.079 

3) No. 11779 

0.96 

0.16 

0.19 

0.096 

0.047 

4) No. 11780 

0.31 

0.10 

0.07 

0.057 

0.028 

5) 

0.49 

0.07 

0.13 

0.059 

0.090 

(mean) 

0.73 

0.13 

0.12 

0.065 

0.054 

(S. D.) 

0.59 

0.08 

0.06 

0.023 

0.030 

(2) T. wagnerianus 






1) No. 11781 

0.49 

0.20 

0.06 

0.034 

0.064 

2) No. 11782 

0.08 

0.01 

0.04 

0.024 

0.019 

3) No. 11784 

0.48 

0.16 

0.04 

0.029 

0.065 

(mean) 

0.35 

0.12 

0.05 

0.029 

0.049 

(S. D.) 

0.24 

0.10 

0.01 

0.005 

0.026 

(3) Commercial “Shuroyo” (lipffsllil) 






1) No. 12450 

0.66 

0.14 

0.11 

0.043 

0.040 

2) No. 11726 

0.64 

0.13 

0.10 

0.041 

0.045 

3) No. 11975 

0.85 

0.15 

0.13 

0.048 

0.053 

4) No. 12978 

0.61 

0.20 

0.08 

0.039 

0.052 

5) No. 12193 

0.75 

0.13 

0.14 

0.058 

0.040 

(mean) 

0.70 

0.15 

0.11 

0.046 

0.046 

(S. D.) 

0.10 

0.03 

0.02 

0.008 

0.006 




February 1995 


Journal of Japanese Botany Vol. 70 No. 1 


47 


is A D t b 7 A JX n It, .LIT © 2 

(a) v/ ^ n © 5fcSg # 

^ V s a o T'titJf tiffin b A©, 

(b) h 9 □©Kiv'i nj; f) L ^ l' 1 

mm m 1979 , wbwaa 1989, 

1989). LAL, Mfr&MtLfctik&lt, ^A© 
TVS. £/C, 7 ^ n, 

n i &$£^B#teW:j&fcJtl§fe;fc ^ 

SOfeTA^f £KBlJA 5© tiSit* o tz. 

7 a. a & A 0? b 7 v 5 a. a ©|*l§|5®is£.fcbf$ L tz 

MU, C A/4AJ 

H£| L tZ. ttZ, 17'^aD0^f 7 a D 

J;«9 LAL, 7A 

^7©S$MTIi, jS4#tea{£IWL#1i£WL 

TWc. A tz, ff?Jin a a r^lKJ L, 7^ a, h 

>7 ^ p iS{?|a| LA^ffii^WLTA/c. 

TO»J ©^WJ^£^MLAMII, 3g© 
BiftHb£tl©{tjlSA t?*! A 7 KftIA© 

drummondol-9-O-glucoside (1), A A AiAAKb a" 
tlT? Wife 3/4 JA5H LTteAfRA© 3 

H © 7 7 A 7 12 H (A chrysoeriol-7-O-rutinoside 
(4), tricin-7-O-rutinoside (5), apigenin-7-O-rutino- 
side (6) A AH L fz. 

HPLC fc A Of TLC £#17 T 7 a. o, b 7 7 j. 
n ©fA^AKA^JAIx L/cf^m, j##A fe&JAIW L 
HPLC^y-y, TLC '<9 — y £AL tz. ttz, 
A *9 #IfL tz 5 M© 7 7 A y@S$g{A ( 
2 — 6) CobT, HPLC£#©fc-^WJT£fiA 
tz. £©$£41, {^2~6ii'>an, 19'^a 

pfc&iiLT^i-ftSCi, 

, &l7TMb£^3 A© L4^<^S *1 

Ki, ctib©#^tJ©afi{c«H^5|fj:^^|g 

£A, jb^tJlfcA 
Of 7 L TLC A A® LTil® btlfc. A i§p° r^ 

^©^lit^ b, 7^ a, b 7 7' a. P £ 

MIWLt&o A. 

^smslataId# rtsflimj 

o a a, \HmmM 

'y a a , b 9 v^a a i-|[LT^fc. A tz, 
HPLC 7 - 7 fc A Of TLC -V by x. n , 


b 7 v? ^ n AIWLTA) *9, I'f 8 tl©ISf-4# b Mb 
1 — 7/4$IA£tl, MhJ-AHLA 5|I© 7 7 
A y Sdfif^O'sS fefiS'lqlbT'^of;. 

J2Lh©A7{A MH©liSTW, lASIAiJaTW 
©TL^WcAA&ATL, rfJJipp * 

y a. v, b7/aOi KSlJt* 5 A &§&*& b tvf , 
TAIna r(TbiOfe L < ti b 7 *J * n £ 

AA, y^n, 

b 7 7 ^ n iCJJ^WA^lC/^M® btlA A o A C 

t # L, c i/i: < c i (inj 

tb/c £#;t b tl-5. 

1985. d^AK 

*mm H 1 nP : 294. AKffi£H*±, it¥ 

1984. 

(H 2 fig). 3 : 617. AK«Mtt, db^. 
m mz, liMLtli 1982. 01^'MAEMAgf*. 4 : 

345 . mm±, mm. 

m : m±m 1982 . m& 

4aglAm0i£. 1 : 354. ffiffii, MU. 

Hirai Y., Sanada S., Ida Y. and Shoji J. 1984. Studies on the 
constituents of palmae plants. I. The constituents of 
Trachycarpus fortunei (Hook.) H. Wendl. (1). Chem. 
Pharm. Bull. 32: 295. 

-,-,-and- 1986. Studies on the constituents 

of palmae plants. III. The constituents of Chamaerops 
humilis L. and Trachycarpus wagnerianus Becc. Chem. 
Pharm. Bull. 34: 82. 

1985. 2 : 

ii9i. /jN^tt, mm. 

WEB m 1979. *y% 4. dbWM, Wffl rn. Efe 
0«t)EIM AAli (n) : 357. ESWA, AK. 
WBB5AA 1989. tA4'>^n|. 

fi#)A*ft. 5 : 97. /J\^fi!, mm. 

M1&MM 1980. 2 : 99 . ftW 

/L AIA. 

Al#^# 1989. feltSli, JS S, MSI^ 

(A, SaAAIi. A A (n) .2 

63. AAtt, mm. 

a mm 1966 . iAiKrw4: 210 . i»®sa, 

mm. 



